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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve power generation performance, 
maintain a prolonged operation, and the like, by compulsorily eliminating 
generated water adhering to an oxygen reaction electrode or the like, 
and always securing soundness of a reaction electrode of hydrogen and 
oxygen. 

SOLUTION: In a fuel cell which an electrolyte board 2 containing an 
electrolyte is inserted between a fuel electrode 4 and an oxygen 
reaction electrode 3, and oxidizing reaction is performed by circulating 
gaseous fuel and oxygen content gas, respectively to a surface side 
outside these fuel electrode 4 and oxygen reaction electrode 3, a 
vibrating means to vibrate the fuel electrode 4 and the oxygen reaction 
electrode 3, or a separator 5, is prepared. The vibrating means is 
constituted of a vibrator 17 which vibrates at least either the separator 
5, the electrolyte board 2 and a frame from the outside, or at least either 
the separator, the electrolyte board, and the frame is constituted from 
piezoelectric material or a magnetic strain material, and it is made to a 
vibrating source vibrated by impressing a voltage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell characterized by having an excitation means to vibrate said fuel electrode and an oxygen 
reaction pole, or a separator, in the fuel cell which you insert [ fuel cell ] the electrolyte plate containing an 
electrolyte by the fuel electrode and the oxygen reaction pole, and makes it oxidize by circulating gaseous fuel 
and an oxygen content gas, respectively to the outside-surface side of these fuel electrodes and an oxygen 
reaction pole. 

[Claim 2] Insert the electrolyte plate containing an electrolyte by the fuel electrode and the oxygen reaction 
pole, and the separator which has gaseous-fuel passage and oxygen content gas passage, respectively in the 
outside-surface side of these fuel electrodes and an oxygen reaction pole is arranged. In the fuel cell which 
makes it oxidize by circulating gaseous fuel and an oxygen content gas, respectively to said each passage The 
fuel cell characterized by having an excitation means to vibrate said fuel electrode and an oxygen reaction pole 
by [ of said separator ] exciting either, said electrolyte plates, or those both at least. 

[Claim 3] Insert the electrolyte plate containing an electrolyte by the fuel electrode and the oxygen reaction 
pole, arrange the separator which forms gaseous-fuel passage and oxygen content gas passage in the outside- 
surface side of these fuel electrodes and an oxygen reaction pole, respectively, and one eel is constituted. In the 
fuel cell which you consider [ fuel cell ] as the fuel cell aggregate and makes it oxidize by circulating gaseous fuel 
and an oxygen content gas to each passage of this fuel cell aggregate, respectively by holding by the frame while 
carrying out two or more laminatings of this eel The fuel cell characterized by having an excitation means to 
vibrate a fuel electrode and an oxygen reaction pole by exciting the thing of said separator which combined 
either, said electrolyte plate, said frame, or them at least. 

[Claim 4] It is the fuel cell characterized by excitation means being a separator, an electrolyte plate and the 
shaker of a frame that excites either from the outside at least or said separator, an electrolyte plate, and a 
source of excitation of a frame that constitutes either with piezoelectric material or a magnetostriction 
ingredient at least, and is excited by electrical-potential-difference impression in a fuel cell given in either to 
claims 1-3. 

[Claim 5] It is the fuel cell characterized by being that to which an excitation means gives vibration with a 
frequency of 100Hz - 100MHz to a fuel electrode and an oxygen reaction pole, or a separator in a fuel cell given 
in either to claims 1-4. 

[Claim 6] It is the fuel cell characterized by being that to which an excitation means gives supersonic vibration 
to a fuel electrode and an oxygen reaction pole in a fuel cell given in either to claims 1-4. 
[Claim 7] The electrical potential difference impressed to a piezoelectric material according to claim 4 or a 
magnetostriction ingredient is a fuel cell characterized by being high-frequency voltage. 

[Claim 8] The fuel cell characterized by setting up the oscillating direction by the excitation means in the flow 
direction of gaseous fuel or an oxygen content gas, and the direction in agreement in a fuel cell given in either to 
claims 1-7. 

[Claim 9] The fuel cell which makes an excitation means plurality and is characterized by setting up the 
oscillating direction by each of that excitation means in the same direction or the different direction in a fuel cell 
given in either to claims 1-8. 

[Claim 10] The fuel cell characterized by considering as a setup which changes the oscillation frequency by the 
oscillating means in a fuel cell given in either to claims 3-9 for every eels of 1 which constitutes the fuel cell 
aggregate, or two or more eel groups. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention performs antisticking to the oxygen reaction pole 
of the waterdrop which is poured on a fuel cell, especially is generated at the time of a generation of electrical 
energy etc., balking, etc. by use of vibration, and relates to the fuel cell which can aim at improvement in the 
generation-of-electrical-energy engine performance by this. 
[0002] 

[Description of the Prior Art] Conventionally, the thing of various methods, such as for example, a melting 
carbonate method, a phosphoric acid mold, and a solid oxide type, is known as a fuel cell. Among these, recently, 
the quality type of solid-state electric field serves as the main candidates for development. A solid state 
electrode mold fuel cell generates electricity by considering as one on both sides of the electrolyte plate into 
which the electrolyte was infiltrated by the fuel electrode and the oxygen reaction pole, facing across those both 
sides further with a separator, passing gaseous fuel and an oxygen content gas to the gaseous-fuel passage and 
oxygen content gas passage which consist of a slot established in this separator, respectively, and making them 
react to them. Generally the unit unit of such a configuration is called the eel, a majority of this eel is 
accumulated, the fuel cell aggregate is constituted, and the mass generation of electrical energy is enabled by 
connecting electrically. By this method, since the electrolyte is making tabular structure not as a fluid but as an 
electrolyte plate, it has the advantage from which small lightweight-ization is attained and an assembly etc. 
becomes easy. 

[0003] Thus, in the fuel cell constituted as a generation-of-electrical-energy unit with the fuel cell aggregate 
which accumulated many eels, since a eel generates heat by the reaction of a fuel in the case of a generation of 
electrical energy, it is made to cool by supplying cooling water to the cooling water passage which becomes a 
separator from the slot prepared independently. 

[0004] By the way, generally hydrogen is used for gaseous fuel and air is used for an oxygen content gas. If this 
hydrogen and the oxygen contained in air react, while the gas whose hydrogen (H2) decreased occurs, with a fuel 
electrode, it will be in the condition that the water generated in the reaction process was contained in the air 
whose oxygen (02) decreased, by the air pole as an oxygen reaction pole. Mainly the water generated in this 
reaction process serves as waterdrop, and adheres to front faces, such as an air pole, etc., and the phenomenon 
which bars the reaction of hydrogen and oxygen produces it. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, in a fuel cell, water is generated in a reaction 
process by the reaction of hydrogen and oxygen, and it has been a technical problem for balking, antisticking, 
etc. to remove this water from front faces, such as an air pole, and to make it not bar a reaction, since the 
phenomenon which bars a reaction arises. 

[0006] Means, such as aiming at high-speed discharge of the interflow object of air and water by heightening 
fluid pressure, such as air to supply, as a conventional cure etc., are proposed. However, depending on such a 
means, the effectiveness of sufficient moisture removal is not necessarily acquired, but in usual, the generation- 
of-electrical-energy engine performance falls gradually with the operation passage of time, and, finally generating 
electricity becomes impossible in many cases. 

[0007] This invention can be made in view of such a situation, the generation water which adheres to an oxygen 
reaction pole etc. by installation of vibration can be eliminated compulsorily, the soundness of the reaction 
electrode of hydrogen and oxygen can always be secured, and it aims at offering the fuel cell which can aim at 
improvement in the generation-of-electrical-energy engine performance, prolonged operation maintenance, etc. 
by that cause. 
[0008] 

[Means for Solving the Problem] According to examination of an artificer, in the quality of solid-state electric 
field type (laminating mold) fuel cell, since the fuel electrode and the oxygen reaction pole are generally made 
into the thing of the shape of thin film, the fluid passage between each film also serves as a minute clearance. If 



water is generated in a reaction process in this clearance, this water will adhere on the surface of the film, and 
will stick to the membranous whole reaction side by capillarity further. Therefore, the situation that the adhering 
moisture is unremovable occurs in extent which raised some pressures of working fluids, such as air to supply. 
When it will be in such a condition, it becomes imppssible to go on a generation-of^electrical-energy reaction in 
the eel to which moisture adhered. If this phenomenon occurs over long duration, in the eel of the whole fuel cell, 
a reaction will become impossible, and it will result in the situation of generation-of-electrical-energy impossible. 

[0009] Then, in this invention, the conventional technical-problem solution mentioned above is aimed at by 
carrying out separation exclusion of the adhering generation water compulsorily and effectively, and always 
securing the reaction electrode of hydrogen and oxygen by vibrating a fuel electrode, an oxygen reaction pole, 
etc. directly or indirectly. 

[0010] That is, in invention concerning claim 1, the electrolyte plate containing an electrolyte is inserted by the 
fuel electrode and the oxygen reaction pole, and the fuel cell characterized by having an excitation means to 
vibrate said fuel electrode and an oxygen reaction pole, or a separator is offered in the fuel cell which makes it 
oxidize by circulating gaseous fuel and an oxygen content gas, respectively to the outside-surface side of these 
fuel electrodes and an oxygen reaction pole. 

[001 1] In invention concerning claim 2, the electrolyte plate containing an electrolyte is inserted by the fuel 
electrode and the oxygen reaction pole. The separator which has gaseous-fuel passage and oxygen content gas 
passage, respectively in the outside-surface side of these fuel electrodes and an oxygen reaction pole is 
arranged. In the fuel cell which makes it oxidize by circulating gaseous fuel and an oxygen content gas, 
respectively to said each passage The fuel cell characterized by having an excitation means to vibrate said fuel 
electrode and an oxygen reaction pole is offered by [ of said separator ] exciting either, said electrolyte plates, 
or those both at least. 

[0012] In invention concerning claim 3, the electrolyte plate containing an electrolyte is inserted by the fuel 
electrode and the oxygen reaction pole. Arrange the separator which forms gaseous-fuel passage and oxygen 
content gas passage in the outside-surface side of these fuel electrodes and an oxygen reaction pole, 
respectively, and one eel is constituted. In the fuel cell which you consider [ fuel cell ] as the fuel cell aggregate 
and makes it oxidize by circulating gaseous fuel and an oxygen content gas to each passage of this fuel cell 
aggregate, respectively by holding by the frame while carrying out two or more laminatings of this eel The fuel 
cell characterized by having an excitation means to vibrate a fuel electrode and an oxygen reaction pole is 
offered by exciting the thing of said separator which combined either, said electrolyte plate, said frame, or them 
at least. 

[0013] In invention concerning claim 4, the fuel cell characterized by excitation means being a separator, an 
electrolyte plate and the shaker of a frame that excites either from the outside at least or said separator, an 
electrolyte plate, and a source of excitation of a frame that constitutes either with piezoelectric material or a 
magnetostriction ingredient at least, and is excited by electrical-potential-difference impression is offered in a 
fuel cell given in either to claims 1-3. 

[0014] In invention concerning claim 5, the fuel cell characterized by an excitation means being what gives 
vibration with a frequency of 100Hz - 100MHz to a fuel electrode and an oxygen reaction pole, or a separator is 
offered in a fuel cell given in either to claims 1-4. The frequency of ** and a desirable vibration is 1kHz - 
100MHz at this invention, and especially the desirable range is 100kHz - 100MHz. 

[0015] In a fuel cell given in either to claim 6 claims 1-4, the fuel cell characterized by an excitation means being 
what gives supersonic vibration to a fuel electrode and an oxygen reaction pole is offered. 

[0016] In invention concerning claim 7, the fuel cell characterized by the electrical potential difference impressed 
to a piezoelectric material according to claim 4 or a magnetostriction ingredient being high-frequency voltage is 
offered. 

[0017] In invention concerning claim 8, either to claims 1-7 is provided with the fuel cell characterized by setting 
up the oscillating direction by the excitation means in the flow direction of gaseous fuel or an oxygen content 
gas, and the direction in agreement in the fuel cell of a publication. 

[0018] In invention concerning claim 9, either to claims 1-8 is provided with the fuel cell which makes an 
excitation means plurality and is characterized by setting up the oscillating direction by each of that excitation 
means in the same direction or the different direction in the fuel cell of a publication. 

[0019] In invention concerning claim 10, either to claims 3-9 is provided with the fuel cell characterized by 
considering as a setup which changes the oscillation frequency by the oscillating means in the fuel cell of a 
publication for every eels of 1 which constitutes the fuel cell aggregate, or two or more eel groups. 
[0020] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the fuel cell concerning this invention is 
explained with reference to a drawing. In addition, in the following operation gestalten, the case where applied 
hydrogen as gaseous fuel and air is applied as an oxygen content gas is explained. 

[0021] 1st operation gestalt ( drawin g 1 - drawin g 7 ) drawing 1 is the important section explanatory view 



showing 1 operation gestalt of the fuel cell concerning this invention, and drawin g 2 is a whole block diagram. 
Drawin g 3 is the decomposition perspective view showing the unit cell of a fuel cell. 

[0022] As shown in drawin g 1 and drawin g 3 , the eel 1 of the fuel cell in this operation gestalt is constituted in 
one by putting the electrolyte plate 2 into which the electrolyte was infiltrated with an air pole 3 and a fuel 
electrode 4. It faces across both sides of these air poles 3 and a fuel electrode 4 with a separator 5 further, and 
the airstream way 6 and the fuel passage 7 are constituted by the slot established in the opposed face side of 
these separators 5, and Air a and Fuel b flow. Moreover, the cooling water passage 8 which consists of a slot is 
established in the external surface side of both the separators 5, and cooling water c flows. Between the air pole 
3 and the fuel electrode 4, and the separator 5 arranged on those outsides, the charge collector 9 is arranged, 
respectively. And when the fuel supplied and the oxygen in air react, a generation of electrical energy is 
performed and the electrical and electric equipment is taken out outside through a charge collector 9. 
[0023] And as shown in drawin g 2 , the generation-of-electrical-energy unit 1 2 is constituted by forming the fuel 
cell aggregate 10 and containing this on the case object 1 1 of a core box by accumulating many eels 1 
mentioned above in the shape of a layer. The side-attachment-wall section which counters in the one direction 
of the case object 1 1 is set to air side header 11a, and the air inlet 13 which is open for free passage on the 
airstream way 6, and the air outlet which is not illustrated are prepared in this header 1 1a. In addition, the inflow 
of cooling water 14 and the outflow of cooling water 15 which are open for free passage to the cooling water 
passage 8 of a separator 5 are established in this air side header 1 1a. Moreover, the side-attachment-wall 
section which counters towards the case objects 1 1 differing is set to fuel side header 1 1b, and the fuel inlet 
port 16 and the fuel outlet which is not illustrated which is open for free passage to the fuel passage 7 are 
established in this header 1 1b. Through these air inlets 13 and the fuel location opening 16, a fuel and Air a are 
equally supplied to each eel 1, and the same generation-of-electrical-energy operation as usual is performed. 
[0024] In such a configuration, with this operation gestalt, as shown in drawing 1 , the shaker 17 for high- 
frequency-oscillation generating is formed as an excitation means to vibrate air pole 2 grade. This shaker 17 has 
stem 17a for minute vibration, and is connected with the separator 5 with which this stem 17a constitutes a eel 
1. This shaker 17 is electrically connected to the power source 18 through the amplifier 19 for excitation, and 
stem 17a performs minute flexible actuation which is a RF by supplying the high frequency current to a shaker 
1 7 from a power source 1 8. 

[0025] And vibration which high frequency oscillation was transmitted to the separator 5 when the shaker 17 was 
started, and was transmitted to the separator 5 is transmitted to an air pole 3, an electrolyte plate 2, and a fuel 
electrode 4 one by one, and, thereby, an air pole 3, an electrolyte plate 2, and a fuel electrode 4 carry out high 
frequency oscillation. The whole fuel cell aggregate 10 with which the eel 1 belongs can be vibrated by forming at 
least one shaker 17 to the eel 1 grade located in an edge etc. among the fuel cell aggregates 10 which 
connected two or more eels 1 and were united. 
[0026] Next, an operation is explained. 

[0027] As mentioned above, in the case of the generation of electrical energy by the fuel cell, the oxygen in air 
(02) and the hydrogen (H2) which is a fuel 6 react, and water is generated. By generation of the water by the 
reaction of these 02 and H2, the gas whose H2 decreased in the fuel electrode 4 arises, and it will be in the 
condition that the water generated in the reaction process was contained in the air whose 02 decreased in the 
air pole 3. In usual, the water generated in the reaction process adheres to the front face of an air pole 3, and 
the phenomenon in which the reaction of the hydrogen in an air pole 3 and oxygen is barred arises. 
[0028] In this case, while making the waterdrop which was made to carry out high frequency oscillation of the air 
pole 3, and adhered to the front face of an air pole 3 break away in this operation gestalt by driving the shaker 
1 7 prepared in the separator 5 at the time of a generation of electrical energy, it can consider as the waterdrop 
of the shape of a smaller particle in the case of balking from a front face. 

[0029] Drawing 4 is a typical **** explanatory view about situations, such as waterdrop balking. As shown in this 
drawing 4 , the water produced by the reaction serves as the waterdrop 21 of a certain amount of magnitude, 
and adheres to the front face 20 of an air pole 3. However, with this operation gestalt, while waterdrop 21 loses 
the adhesion force to the front face by vibration of an air pole 3, by vibrational energy, it is decomposed into a 
minor diameter particle, and in the air of the airstream way 6, it turns into particle-like waterdrop 22 and 
distributes. If the particle diameter of this particle-like waterdrop 22 is set to 10 micrometers or less, it will be in 
the condition of being hard to adhere to the front face of an air pole 3, according to an operation of surface 
tension, and the antisticking effectiveness will come to be acquired. The antisticking effectiveness shows up so 
notably that particle size becomes small. Moreover, particle-like waterdrop 22 is distributed and diffused in air, 
and as arrow-head (b) shows to drawin g 4 , it is guided to the air outlet side of a fuel cell. 

[0030] Drawing 5 is a graph which shows the relation between the vibration frequency (axis of abscissa) given to 
an air pole 3 with a shaker 1 7, and the particle size (axis of ordinate) of waterdrop. Although extent of the 
atomization by vibration of water has little vibration frequency in a less than 100Hz field as shown in this drawing 
5 , the atomization by vibration can attain from that field to order about ten micrometers - several micrometers 
or less in the field of high vibration frequency. For example, although particle-size-ized extent of water is 



hundreds of micrometers in vibration with a vibration frequency of 100Hz, in 1kHz, it can atomize to dozens of 
micrometers, and can atomize to 15 micrometers in 20kHz. Furthermore, in a field 100kHz or more, it can 
atomize to 5 micrometers or less, and advance of atomization becomes slow in a field 100MHz or more. 
Therefore, in this operation gestalt, by giving the high frequency oscillation of vibration frequency the order of 
100MHz to an air pole 3, for example, you make waterdrop detailed efficiently, make it spread in air, and it can 
discharge, and there is no adhesion of waterdrop, and thereby, the front face of an air pole 3 can be continuously 
held, while reactivity generates a good condition. 

[0031] That is, according to this operation gestalt, by adding high frequency oscillation to an air pole 3 through a 
separator 5, the waterdrop adhering to an air pole 3 can be removed effectively, and the gene rati on-of- 
electrical-energy fall or generation-of-electrical-energy impossible by waterdrop can be prevented. 
[0032] Moreover, while being able to prevent the reattachment by atomizing the waterdrop adhering to an air 
pole 3 by vibration, the humidity in air is kept constant and it becomes possible to secure the stable humidity 
required for the reaction of a fuel cell. 

[0033] Furthermore, since the humidity in air can be kept constant by atomizing waterdrop by vibration and 
discharging it, it becomes unnecessary to add moisture to air beforehand, and a configuration can be simplified. 
[0034] In addition, it can eliminate effectively according to the same operation as an air pole 3 side also about 
the water generated in the fuel electrode 4 side. 

[0035] Especially in this operation gestalt, since-izing of the reaction mixture which gives vibration with a 
frequency of 100Hz - 100MHz to air pole 3 grade, and adheres to a two-poles front face can be carried out 
[ detailed ], it can be made to be able to mix in air or a fuel, and can eliminate outside effectively. 
[0036] Next, the rate of flow of the fluid (air and interflow object of water) in an airstream way is examined. 
[0037] Drawing 6 expresses typically the rate of flow V in the airstream way 6 at the time of adding vibration to 
the air pole 3, and drawin g 7 expands and expresses the rate of flow near the front face of the air pole 3 (and 
separator 5) which demarcates the airstream way 6. In addition, in drawin g 6 and drawing 7 , the arrow-head 
group shows the velocity distribution of a fluid. As shown in drawing 6 , the airstream way 6 between an air pole 
3 and a separator 5 is formed as a clearance between the minute width of face Z, and this width of face Z is held 
during a generation of electrical energy at constant value. 

[0038] And as shown in drawing 7 , in near [ surface 20 ] an air pole 3 (and separator 5), the boundary layer 23 
of a fluid is formed of viscosity, and the width of face Z of a clearance serves as the velocity distribution VY 
shown as a continuous line, in being small. The thickness of the boundary layer at this time is set to Y. 
[0039] On the other hand, if excitation of the front face of an air pole 3 (and separator 5) is carried out by the 
RF, as energy will be supplied to a boundary layer and an alternate long and short dash line shows to drawing 7 , 
the rate of flow near a wall surface will go up, and thickness X of a boundary layer 23 will serve as a small 
velocity distribution. Mean velocity becomes large in the clearance between width of face Z, and that thickness 
X of a boundary layer is small means that the early rate of flow can be acquired. If mean velocity becomes large, 
it will become easier to remove the waterdrop adhering to a front face, and more generations of electrical energy 
will be attained within the same time amount. 

[0040] Therefore, according to this operation gestalt, by adding high frequency oscillation to an air pole, it can 
become possible to decrease the thickness of the boundary layer by the fluid, to decrease resistance of passage, 
and to supply more a fuel and air, and, thereby, the amount of generations of electrical energy can also be 
increased. 

[0041] 2nd operation gestalt ( drawing 8 ) drawmgji is the block diagram showing the 2nd operation gestalt of 
the fuel cell concerning this invention. 

[0042] This operation gestalt carries out two or more laminatings of the eel 1 explained in the 1st operation 
gestalt, fixes this layered product by the frame 24, uses it as the fuel cell aggregate 1 0, is covered with the case 
object which does not illustrate that perimeter, and constitutes the generation-of-electrical-energy unit 12. In 
the example of illustration, the laminating of the level eel 1 has been carried out in the vertical direction, the air 
supply tubing 25 and a fuel feeding pipe 26 are arranged in the upper part, and the interflow object exhaust pipe 
27 of air and water and the interflow object exhaust pipe 28 of hydrogen and air are arranged by the lower part. 
The charge collector 9 is led to the method of the outside of a unit. In addition, the illustration abbreviation has 
been carried out about cooling water piping. 

[0043] Two or more shakers 17A and 17B are formed in the frame 24 of such a generation-of-electrical-energy 
unit 12 of a configuration as an excitation means. These shakers 17A and 17B are formed in near the side-face 
lower part and the bottom surface part of a frame 24, respectively. The high frequency current is supplied to 
these shakers 17A and 17B through the amplifier 19A and 19B for excitation, respectively from a power source 
18, and it may have comes to transmit high frequency oscillation to a frame 24. While was prepared near the 
side-face lower part of a frame 24, and shaker 1 7A generates vibration along a longitudinal direction, as an arrow 
head A shows to drawing 8 R> 8. Moreover, shaker 17B of another side established in the base of a frame 24 
generates vibration which meets in the vertical direction, as an arrow head B shows to drawin g 8 . 
[0044] In this operation gestalt of such a configuration, vibration transmitted to the frame 24 is transmitted to 



the separator 5 which constitutes each eel 1, an air pole 3, an electrolyte plate 2, and a fuel electrode 4, and, 
thereby, an air pole 3, an electrolyte plate 2, and fuel electrode 4 grade carry out high frequency oscillation. And 
the same operation as the 1 st operation gestalt and effectiveness are demonstrated. In this case, a configuration 
is comparatively easy by forming each shakers 1 7A and 1 7B in the exterior of a frame 24, and while an 
advantage is acquired in respect of the time and effort on manufacture — there is also little installation quantity 
and it ends — cost, etc., many eels 1 can be vibrated to coincidence with a little excitation means, and an 
advantage, like waterdrop segregation etc. can be performed efficiently is also acquired. 
[0045] Furthermore with this operation gestalt, the following concrete effectiveness is added by setup of 
arrangement of each shakers 17A and 17B mentioned above, the directions A and B of excitation, etc. 
[0046] That is, each shakers 1 7A and 1 7B are arranged [ from the air supply tubing 25 formed in the upper part 
of a frame 24, and a fuel feeding pipe 26 ], respectively to the part near the interflow object exhaust pipe 27 of a 
long distance, and air and water, and the interflow object exhaust pipe 28 of hydrogen and air. Generally velocity 
of circulation, such as a fuel in each eel 1 and air, is large at an entrance side, and since it decreases by the 
outlet side, waterdrop adhesion in the air pole 3 grade of the eel 1 arranged at the lower part increases relatively 
to a thing with comparatively little waterdrop adhesion in the air pole 3 grade of the eel 1 arranged in the upper 
part. Therefore, with this operation gestalt, since it is the configuration which has arranged the oscillating 
generation source to the part arranged to a field with more much waterdrop coating weight, vibration is 
generated by the part where the need for waterdrop balking is stronger, and the effectiveness that waterdrop 
balking can be performed more on an effective target is acquired. 

[0047] Moreover, about the oscillating direction, it is a longitudinal direction (direction along passage, such as 
level fuel, air, etc. in each eel 1) by one shaker 17A, and is the vertical direction (direction which goes to the 
front face of the air pole 3 grade in each eel 1 direct) by shaker 17B of another side. Therefore, the 
effectiveness of the ability to make more effective waterdrop separation / removal operation performing is also 
done so by complex vibration by adding vibration from a 2-way efficiently to the waterdrop from which it should 
secede. 

[0048] And by the above improvement in the generation-of-electrical-energy engine performance, promotion of 
a miniaturization of a fuel cell etc. can also be aimed at now on an effective target, and the escape of Field of 
application, the improvement in convenience, etc. can raise the usefulness of a fuel cell. 

[0049] 3rd operation gestalt ( drawing 9 , drawing 10 ) drawing 9 is the important section block diagram showing 
the 3rd operation gestalt of the fuel cell concerning this invention. 

[0050] This operation gestalt constitutes the separator 5 which constitutes the eel 1 mentioned above with 
piezoelectric material or a magnetostriction ingredient, and it is made to vibrate separator 5 self by electrical- 
potential-difference impression. 

[0051] That is, as shown in drawin g 9 , also in this operation gestalt, the eel 1 is constituted in one by putting 
the electrolyte plate 2 into which the electrolyte was infiltrated with an air pole 3 and a fuel electrode 4. It faces 
across both sides of these air poles 3 and a fuel electrode 4 with a separator 5 further, and the airstream way 6 
and the fuel passage 7 are constituted by the slot established in the opposed face side of these separators 5, 
and a fuel and air flow. Moreover, the cooling water passage 8 which consists of a slot is established in the 
external surface side of both the separators 5. 

[0052] In this thing, with this operation gestalt, each separator 5 is constituted by piezoelectric material or the 
magnetostriction ingredient, the amplifier 29 for supplying the high frequency current is electrically connected to 
these separators 5, and the power unit 30 is connected to amplifier 29. And by supplying the high frequency 
current to each separator 5, separator 5 self serves as a source of excitation, and transmits vibration to direct 
air pole 3 grade. About other configurations, since it is the same as that of the 1st operation gestalt, explanation 
is omitted. 

[0053] In order to make into the source of excitation separator 5 self directly linked with the air pole 3 grade 
according to this operation gestalt, there are few rates that generated vibration is in the middle of transfer, and 
is absorbed by the structure of a frame or others, and effective excitation becomes possible as compared with 
the case where the shaker of an external installation mold is used. 

[0054] Moreover, according to the configuration of this operation gestalt which makes separator 5 self the 
source of excitation, the separator 5 which serves as a source of excitation among the fuel cell aggregates 
which carried out the polymerization of two or more eels 1 can be selected to arbitration, and it can carry out 
exciting a eel 1 individually or exciting for every block which summarized the eel 1 of one group etc. alternatively 
with the application of various configurations. 

[0055] Moreover, it also becomes possible only for a need part to choose only the eel 1 of the fuel cell aggregate 
with which it was made to collaborate with the sensor which specifies beforehand the eel 1 of one group 
arranged to the part which especially needs waterdrop separation, and excites it, or detects a generation-of- 
electrical-energy function, and the generation-of-electrical-energy function fell in this case timely according to 
sensor appearance, and to excite. 

[0056] Drawing 10 is the explanatory view showing the case where the fuel cell aggregate 1 0 of the generation- 



of-electrical-energy unit 12 is divided into three blocks 10A, 10B, and 10C as an example. It is made for the 
sensor which does not illustrate the generation-of-electrical-energy conditions VI, V2, and V3 for every blocks 
10A, 10B, and 10C to detect for the business shown in this drawin g 10 , and the separator of a predetermined 
block itself can be excited for it according to the generation-of-electrical-energy condition beforehand set up 
with the control device. 

[0057] Thus, since it becomes possible to excite only the eel part of the fuel cell aggregate 10 to which the 
generation-of-electrical-energy function fell by waterdrop adhesion by forming a separator 5 in the fuel cell 
aggregate 10 at fixed spacing etc. According to this operation gestalt, by dividing the fuel cell aggregate 10 into 
several blocks, and exciting it alternatively, the need for the useless excitation of exciting other healthy blocks 
together is abolished, and effectiveness, like little excitation energy can perform an effective generation of 
electrical energy is acquired. 

[0058] In this invention besides the 1st - the 3rd operation gestalt beyond other operation gestalten, various 
application or deformation are possible. 

[0059] For example, if vibration given to an air pole etc. is made into supersonic vibration (vibration frequency of 
10kHz or more) and the oscillating direction is made in agreement with the directions of fluid flow, such as air 
and a fuel, the rate of flow of the fluid which waterdrop mixed by ultrasonic energy can be raised, and it will 
become possible to aim at improvement in much more waterdrop ********** top, as a result generating 
efficiency. This is for the force of pushing a body on the travelling direction of a sound to occur, when a body is 
placed into an ultrasonic beam. By utilizing this phenomenon, the waterdrop rate of flow in a fluid is raised, and 
that promotion of removal can be aimed at. 

[0060] Moreover, it can also consider as a setup which changes the oscillation frequency by the oscillating 
means for every one eels 1 or a fixed number of eel groups. For example, since flow of a fluid is quick at high 
pressure and it is late in an outlet side at a fluid inlet port, various oscillation frequency can be set up 
corresponding to it. 

[0061] Furthermore, although the oxygen content gas was made into air and the oxygen reaction pole was 
carried out as an air pole 3 with said each operation gestalt, in this invention, oxygen (02) can be applied and it 
can apply as an oxygen reaction pole. Much more efficientHzation can be attained by that cause, and advanced 
features can be attained. 
[0062] 

[Effect of the Invention] As mentioned above, according to this invention, by adding vibration through the body of 
a fuel cell, or a frame, the waterdrop adhering to an air pole or a fuel electrode can be removed effectively, and 
the generation-of-electrical-energy fall or generation-of-electrical-energy impossible by waterdrop can be 
prevented. Moreover, by adding vibration of RFs, such as a supersonic wave, to an air pole or a fuel electrode, 
make the thickness of the boundary layer by the fluid decrease, resistance of passage is made to decrease, it 
becomes possible to supply more a fuel and air, and it becomes possible to increase the amount of generations 
of electrical energy. Furthermore, the great effectiveness which shows up practically is done so — while 
preventing the reattachment of waterdrop by atomizing the waterdrop adhering to an air pole or a fuel electrode 
by vibration, the humidity in air or a fuel fluid is kept constant, become possible to secure the humidity which is 
required for the reaction of a fuel cell and was stabilized, it becomes unnecessary to add moisture to a fuel or air 
beforehand, and the simplification of a configuration can also be attained. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The important section explanatory view showing 1 operation gestalt of the fuel cell concerning this 
invention. 

[Drawin g 2] General drawing showing the configuration of the generation-of-electrical-energy unit in said 1st 
operation gestalt. 

[Drawing 3] The decomposition perspective view showing the eel configuration in said 1st operation gestalt. 
[Drawing 4 ] The explanatory view showing the waterdrop segregation in said 1 st operation gestalt. 
[Drawing 5] The explanatory view showing the rate of flow of the fluid in said 1st operation gestalt. 
[ Drawin g 6] The explanatory view showing the velocity distribution of the fluid in said 1st operation gestalt. 
[ Drawin g 7] The partial enlarged drawing of drawin g 6 . 

[ Drawin g 8] The important section explanatory view showing the 2nd operation gestalt of this invention. 
[Drawin g 9] The block diagram showing the 3rd operation gestalt of this invention. 

[Drawing 10] The block diagram showing the example of use in the 3rd operation gestalt of this invention. 
[Description of Notations] 

1 Cel 

2 Electric-Field **** 

3 Air Pole 

4 Fuel Electrode 

5 Separator 

6 Airstream Way 

7 Fuel Passage 

8 Cooling Water Passage 

9 Charge Collector 

10 Fuel Cell Aggregate 

1 1 Case Object 

12 Generation-of-Electrical-Energy Unit 

1 3 Air Inlet 

14 Inflow of Cooling Water 

15 Outflow of Cooling Water 

1 6 Fuel Inlet Port 

17 Shaker 

18 Power Source 

19 Amplifier 

20 Air Pole Front Face 

21 Waterdrop 

22 Minute Waterdrop 

23 Boundary Layer 

24 Frame 

25 Air Supply Tubing 

26 Fuel Feeding Pipe 

27 28 Interflow object exhaust pipe 



[Translation done.] 



(i9)0*a^fF/r (jp) 02) & ffl *£p ^ ^ (a) (nmmm®&m®n 

#^§2002-203585 
(P2002-203585A) 

(43)^H H ¥i£l4^ 7 ^ 19 H (2002. 7. 19) 



(51) IntCl. 7 
HO 1M 



8/04 
8/02 
8/06 
8/24 



F I 

H0 1M 8/04 
8/02 
8/06 
8/24 



rW(##) 
Z 5H026 
R 5H027 
W 
R 



iSEflt* »#«<&SclO OL (£ 9 M) 





!|$K2000-402562( P2000- 402562) 


(71) til® A 000221018 








(22)aiSB 


¥*£l2<pl2/i 28 H (2000. 12. 28) 


if^;ii^/ii*5m^Kia;iiiar66# 2 






(72)3BW# AMIS # 






»^;il*;i|«fr1f#K*BJl|Br66»2 *2l 












(74)-ft3A 100078765 












F^— A(##) 5H026 AA02 BBOO CC03 CXOO HH06 






5H027 AA02 KK51 



(54) ismv&m tmmm 



(57) [£»] 




1 t» 


7 


2 «MIS 


B 




8 




17 


S fcA>-5 


18 


6 


18 



(2) 



#R!¥14-203585 



[ttfttt£®«ei] 

Soffit IC J; oTft*, cn6*»**«fctffll*S*S 

^ss^-rs-tr/su-^geeu Hi}se&8i8st^-n^ 

»St S§ € fifc T £ -t / ^ - * £ BE H L T - O © -fe ; P * 
U Z.(D-t)l,$ : m%t.mm^-Z>££ : btZ7U-A\Z&-oT 

«irra z.tiz^iomnmmm^t u £©«s*mm& 

ffi. Sfctt-fe/IU— ^fcjf&gcl 0 0Hz~l 0 OMH 
[ffi#JS 8 ] 19*^ 1 fr£> 7 ^T'CDV^-rn*MCfe«<D 



© ic i * H»j#fr € |B]-#fa $ tz tell^fa L fc z. 
[0 0 0 1 ] 

i%wa>m-rz&.ffiftm ^mi,tmnmm\zm<o . » 

«BMPSSftOfiJfflfc«fcoTffV». cntcj; ousting 
[0 0 0 2] 

[ft*©t£ffi] fit*. LT. ffl*. 

o/u&sy. @#*8?fi3!W?, a*©#5£©fc© 
^bnt^s. d©p^ftiaT*«. h^«#«^^5£ 

[0 0 0 3] d©J;3tc, -t^S^RflttUfcjjRWm* 

*^tcb o3B«i= y h t isTffif&znzmMmMiz 

[0 0 0 4] aflc*8»tCtt-«K****fiEffl 

(h 2 ) © / >^<^ofc^x^^-r^-^ r> mmKis 
mtvx<D^n.mx'itmm (o 2 ) ©'MOiom 
t:Risias"c^snfc*^*nfctt«i:tt*. z.<d 

[0 0 0 5] 



(3) 



14-203585 



nmz&^T i$*m t mm to %.fo\z£ ogjsist-* 

cooo6] a*©»»[fcLTtt. ««-r*sa*<o«a 
#m«H4*o^R**S36snTi>s. ua»u ^©£ 

[0 0 0 7] #5Smt£©<fc5fc*«fc:«*Tfc;£ftfc 

[0 0 0 8] 

[SBt)!?fttSfc»©*S] Sfi9i#©ttN»c«fc*£. 

(Mia) ©*wfi»ic*t»Ti4. -miz 

©SE#«EB& fc«/hfc«|S) tfttjW 

©K&ffi^ftlcWT*. LfcibT. 
©f£»«^©flE;fc£*4>-htffcfi«-ete. tt«U>t*# 

»«»£#©H:;i'K:*^TE«J5*T*fc<fc9. fgtt^ 
[0 0 0 9] ^vlT, *^BJt*5UTH, «S»«ii«fctf 

»*S*«*Sfll[«*&ttlsi«K:fi»s-a-*3:tK:«t 

ttC#*£fc*£©£j£«ttfc««T*££K.fcD, ± 
j£Ufcft*©KJH#ft£ig«t>©T?**. 
[0 0 10] Tfcfe^. K^SfgBJTtt. 

[0011] M*32£ftS&9roi. ttfi¥R£^&* 
fe*as-tt-Oifl5fi«:*fft)-ti:*jllR««»fc*t»T, Aft 

*fc«^ne»©j85#Sji]DffiTacttCcto. 



AfcJli:*»«i:-r-5jll8»«»*lltt-r*. 

[0012] if*^3ic«a^^T«, nmnz-stsm 

BUT-o©-fe;n&*j*u c:©-fe^£«#fltJi-r*4: 

t <b K 7 U- A £ cfc o T&fTt -5 d t Id <fc 0 flRWIttJK 

na»-#» ffiesffsis. wib^u-a. stiifne 
&m&-&tzb<D$:ijm-rz>z\ii\z&K), mMma^zm 

[o o 1 3] m*m4\z&z>mwT'te, m$tmifrt>3 
ffi«*m*> l < tt«g«»fc«fc o mis, i,ni±mu\z «t o 

[0014] fltgtg 5 K«SS891Ttt, W#3t 1 t> 4 

tlOOHz~10 0MH z ©«i!j£#;iL3 fc©T*& 

W.tiV^MW)(Dm$LmZl KHz~l 0 0MHzT& 
0. IftcS^L^ffiffltel OOKHz~100MHzT 

[0015] »*^6»*3Si36^4s-eo(r»-rn*>K 

[0 0 16] W*^7tC^a^B^Ttt, W*Si4f3*&© 
[0 0 17] i*S8C«5^Wtll «*ai*6 7 

*T?o^-rn*^lB*©«S»*»K:*HT, injurs K: 

[0018] 9 tC«£fg BJf-trtt. » 1*68 

*ft£U *©£lnilg%MiM£±*S»#ffl£H-#|fil$ 

[0 0 19] W*]«l 0 izmzmWT'lt. M*«3*»6 
9 * n*KBE«©K»««l»C*l»T, 



(4) 



4#H¥ 14-203585 



Ift^a ic«fc -5 fifftH £ lift b * -5 R£ t L fc C <h * 
CO 0 2 0 ] 

mmmz^x. mmz&mLxmw?z>. kt 

[0 0 2 1 ] miMffim (Wl^H7) 

c o o 2 2 ] si is«fctfBi 3 ic^fck o *mffimm 
b (D-tA- v—9 5 ©wi^ffiwtRtt e.nfc«tc j: o 

Ctt, ftim*#9j5«ElSnTH5. fLT, ft 

& $ ns bm t * t nfiRfc-r z> z. t iz «t o % 

[0 0 2 3] tl/T, 0 2tC*rfJ:5K:. ±mvtz±)v 

1 1 0-2ri4Tttffl?ftASffitt3ftil^y ^ l 
1 at^tl, uOA'^l 1 atr«^m^tSS6{ca®T 
•S^AP 1 3:fc<fctf0*L&t^MffiPa*fSttbnT 
U*. dO^SUBipNy^l 1 aJC«-tA'U— ^ 5 

tBPl 5A«S(t5nT^5. >r-Xfcl 1 

4*ifijT»i6i-r<&«e»««»fli'\yyi i bt^n. 

CO's^l 1 bt:tt*»aEK7lc»a-r4j!!R»AP 1 
6*3J:tJf|a^L/^:^^ffiPd^^e>nT^S. ;r*ib 
ompi 3*±«i»fi:iPi 6S^b, &-fe;n 

[0 0 2 4] £©J;'5&«j«»Ciilr>T» *fS«S»JBT?tt 
U iO^fAl 7 a4«t;H^t5tAU-^5 



[0 0 2 5] -£-LT. MSgsl 7 *jE»S**t-fcAU 
£lcfcD. fffltJH #<0rr«jtt$Mltt*£ 

[0 0 2 6] ^iCf^ffl^iftWT^). 

[0027] mmLfz£?iz, mmnmz£2>%n<D& 
izit. Q%q><D&m (o 2 ) trnmex-h^m 

(H 2 ) t**E«UT**«*ri6an*. r©o 2 £H 2 
2 ©4>fc< fro U. ffia«3JCl5^Ttt0 2 

©4>& < ft-? fcg&cEjfti8T£jtt £ nfc***gr * n 

[0 0 2 8] £©»£. **ifi»S8tClit»T«5S«0 

LtzTkffiZMWiZ ti-^ti fete. atSA^eoMIJRCDie 
(c. «fc9/h3fc«S&^tt©*»£1-*£<fc#T#*. 
[0029] 04ii *rSi$i!a^©«^£«^M^-tia 
iatfe?>, z\<Dm4iZ7r:-r^o{z. ®.%mz<r>&M2 

*©tt»fcJh»*tt. ttfi«t/h$ 
[0 0 3 0] E 5 it, JMSg 1 7 «fc D ^Mffi 3 (C#x. 

£nsiI»j8Sc (*M) t, TKrSWitag (1KH) t<omm 
i o o h z *«©«*-zsa*©s»K:«fca«ttft;©e£ 

l>3*«, ^-©^«A^ b &MW> : 8(.<Dmi$.T-\ZMmiZ cfc 

t§i^i:w. «^.tftg»*i o OHzoiSiftTttTK 



(5) 



14-203585 



miiTHMSHLT-^. 20KHzTttl 5(imJT'« 
T'#-5. 10 0KHzK±©MT«5<imK 

T$T'^^kT#» 1 0 0 MH z «±©®^T'«a^b 

«. &\z.teQn.M3\zMW}®il 0 0MHz ^--^-(DS5 

£«S 3 ©SI £*rg©tt##te < . Rjfctttf Aifffctt 
[0 0 3 1] fttto-fe. **Jfi»!UcJ:n«. -fe/tu- 

[0032] ffiaa3fc#*ufc*«*fi»ic«t 

[0 0 3 3] SSC, J; D«l&fcl/Tj*ttl 

[0 0 3 4] *R»ffi4«K*tiT*3feUfc*ICP 

t^Tfe. 3Sa«3«i:|g«©f^fflt:«t-3TS&*»fc:j*l» 
[0035] «f(c**ig^ffi{c*^Ttt, &nm3m\z 

WSSc'l 0 0Hz~l 0 0MHz©»m- p^S^ 
[0 0 3 6] 3fcK, 2««M&K:43W-*«E# (£SU3=fctf 

[0037] 06 asaa 3 \zmm*mttm-&\z&v 

6 3 (i5«fctf-t/tl/—*5) 

=tOt0 7tCfe^T, *W*tt**©a«B!Mli**UTV> 
•So 0 6(C^TJ;p(C, SII3tt;tu-^5t©w 

©ezatfs**. -ftMicflwan*. 

[0 0 3 8] *UT,.H7K«-rJ:5K:, Sm®3 (£ 

J: D 2 3jS»JgjSSft. Hlinj©«ZA<*£n 

it#JI©JfE£«. YtfcZ. 
[0 0 3 9] — jfr, Sgi3 (*iJ:tf-fe/tU'— * 5) © 

swctcfto. H7ic— j iKMift-p^-rj:^tc. ga 

#ifi©«Ea**±IHxT«IWi 2 3 OfSXWS ^3ft 



[0 0 4 0] LfcAbt. #2&»JBIBl;:J:ntf. 

mzz&'pz-e. ssK©SM*«'>$-&Tcko#<©^ 

[0 0 4 1] ^2j|jja^@ (08) 

0 8 ittfewiz&zmnm&am 2 mmmm^-rm^ 
[0042] xmnrnmiz. % 1 ^ibjbjrc^^tkm 

LfctJH^lSML. :©iIM7^A2 4fC 
ioTISLTlWlM^l Otb. ^©J^B£0 
7Kbti.^ J r-X&T'®.mVT5£m3--y h 1 2 £#tfi&L 

2 6*qE«an, TSBic^m • *©S#»E##tMf 2 7 

*3j;^** • 2sa©jg^aE#»me 2 %tmwt^nx^ 

[0 0 4 3] I©±^4iMiazyM 2C7I/ 
-A2 4IC, jQlS#&£fT\ «&©finiS« 1 7 A, 1 
7 B#^tt£ttTt>3. dn6©iDlg^l 7 A, 17B 

tt, fll&tf? U-A 2 4 o«HT8tti&£<ktfJ£iWtc 

^n-^ntattsn-c^s. ztnoommmi 7 a, 17 
bic«, magi 8 7&>6^-ft-enjjn«/fl7>:/i 9 a, 1 
9B*frhTmm$inmmi&tsn. yu-&2 4 tea 

^&«ttj£ejiU# ; 5<};3fC&oT^-2>„ 71/-A2 4 
©ffilffliT*#ifit*«!tt&nfc— *©»iS»l 7AB, 0 

s. 7U-A2 4<Di&m\zwtrt*>nfci&jj<Dmm. 

[0044] ;:©j;3fc*j*©*^ifi»«ic*ir>Ttt, 
7 2 4 (c-eii$nfcs»)^. 1 &m&tz 

ejtsn. cnt:«to^aa3. **st« 2 

m<Dftm. »**38flrr*. £©»£, &ins«i 7 

A, 1 7 BH71/- A2 4©^gBfdtglti.Clttc:<fcD, 
«jffi*«H:«WfB¥T*D, ^-3KBftS l b^a:<T8lFtr 
«P. SMUiT©^!. 3X h^f©fflTfiJ^# &n5i 

tt>jc, &&.<D-tJn&'pSL(DmM^m\z&iTmmz 

S#©fiJ^fe#e.n?)„ 

[0 0 4 5] S5fc*3W6JBIR-ett, ±i£bfc*Jni«l§ 
17 A, 1 7B©BBffi^J;^DJi^r|6]A, Bf©i£l; 

[0 0 4 6] Tftfc>5, &MSS1 7 A, 17BH71/ 



(6) 



14-203585 



-a 2 4 (D±mzmmz^m^ 2 5 &£zfmnvy& 

«aaiflEtt-»wicAPfflT*#<. aipflrcis^-f-s. 
©t. ±gpicsaB^nT^-5-t>»n ©^mffi3#^»* 

•t;i/ 1 ©^m® 3 m^v>*mttm$teitimzmm-fz><, 

■5. 

[0047] fi»*isiKo^T»a» -#©ms» 
1 7 AicJ;oT(i«*|6] 

-5 #iai) t?*o. te#©unfissi 7 

*«rir*#UX 2 3nfli*&3MEj: < il»j£*n*.3 c t (c J; 

[0 0 4 8] tLT. SJUt©f&*ttfcr6l±K:J:!K TO 

[0049] ^3^mmm (B9. hi 0) 

[0 0 5 0] **tt#tttt. WSBUfc-feJH 
tCbfcfc©-C<&5. 

u— * 5 (DttftmMizmn zntcmizk o ^isseis 6 43 

i^ttoiw. *&» PHr^w-^ 5©fl-ffiflif;:« 

at* e> ft 5 &Jp*tfts§ 8 Aw ft & nx t> «. 

[0 0 5 2] £©%>©tCi3^T. *HS£^ffi.Ttt«-feA 

ttiiSB3 o«snti.^. fit, fi-fe/tU 

5&»mmmtts.K>. 3 



[0 0 5 3] *Has»»IC«fc*t. &&B3*l;:iEg£ 

[0 0 5 4] Wl/- ^5g#^*0SiS<i:-r-&* 

5 5. UP«iSift«)-tAU-^5Srffi*(C 

s 1 S¥©-fe;u 1 ttbfczfu y 9 zt\ztoMt2> 

m. M*<oMrfi$:miRmzmmLTmM-rzz\£i!><X'g 

[0 0 5 5] £©«£, *«»«*«»K!^fiftaJ 

fi&tfts. 

[0 0 5 6] Bl 0f±> — «tUT**3.-y h 1 2© 
MiffiM#lO?3O0^D 7 i'lOA, 10B, 
1 0 Cfc#WL&*^£*-riftWBT»-5. C©B10 
CSffflfc. WA.tf^PyflOA, 10B, 10C 
SOlttlVl, V2, V3<&H^bft^-fe>+HCct 

*«!B»C* tTBf 3£ y a >> £ ©-te A' U-^ g MZMM? 

[0 0 5 7] d©J;-5(C. — jeiBJBT-fe/tU — ^5 6«S 

»mft*^#i o\zmwz>m\z&r), *ffittm\z£Qm 
mmmamTvtzmnmmm^ 1 0 ©-fe;n»«-o*« 

Hntg-rs^<h*ipIfigi:ft-5©T, «fc*itf. 
*R»«**^# 1 0 fc»:7o * icft-ttTg^WtctinM 

•tz>ztiz£.ir>, m<D^±uzruyc^~mztmr^ 

*o*Hkftlnaoje5.BSft< LT^ft^inilx^i^K: 

[0058] mommsm 

[0 0 5 9] g&C«<c-*A.«SK£JB*tt« 
W) (HifrSU OKHzPil) «»*|SJSSU. MS 

<toT*jK*JEAbfe«t^©SKji5riS«)S C t*<T?§r, 
-1 ©*M»^*[S]±Z> ©[S]± <£ 0 ^> 

Ci:A*Blffi4:ft*. Z\tUZ. Slfifef-A©^^^^ 

d©S^^Sffl-rsc<hlcJ;0. 

[0060] sfc. — o<D±)ui %.rz\t-fe®.(D±)im 



(7) 



ftmW- 14-203585 



*^^t«h^ (o 2 ) zmmL, mmfcrnrntLxm 

[0 0 6 2} 

[f£HJ<D?J£] «±<D£?lc. *»^ic.ctn«> «b»« 
[B9<Z>ffi¥ttM91] 

[si] *5fii«fc«*«s»««i©-5)is«g«sis*-rs« 

[02] j»BEJBl*Jfi»ffilCfett*56«3.-y KO*ric 
£7K-f:£:#:0. 

[0 3] MIBJR 1 #aratt£43(t«1:;MftJft&:K?jhB 

[0 4] S9EJBl*MS»!8»c*»t**«l»«fffflt*-r 
I&BJJ0. 

[05] mmmimmMmzt=i-tz>m#<Dmm&7F;TWL 
mm. 

[0 6] ffiIE»l*lfi»!IHfe»t***|s<t)i«^*** 



[04] 




\ \ t t / MM 0 

3 



[0 7] 0 6 ©SB#a£A0o 

[0 8] *m\<o%2nmmm$:7Fi?mmwm. 
[09] *^w©^3Hjg^ffi^^-r«eg0o 
[010] *%w<D%i3-£Mi&m\z&rtz>8immziKT 

1 -t:;u 

2 «#st« 
3 

4 MSfMI 

5 tAI/-? 

6 ^atStSS 

7 jBmg&88 

8 ft^TfcfiitgS 

9 mm#- 

1 0 

1 1 >T-7sW- 

1 2 ^fa- 7 h 

1 3 <£MAP 

1 4 #2Jl7kAP 

1 5 #2p7ktiJP 

1 6 B*f4AP 

1 7 JjaSgg 
1 8 

1 9 7>y 

2 0 ^MMMM 
2 1 *rg 

2 2 
2 3 

2 4 7 
2 5 

2 6 MSftttttB 

2 7,2 8 ig^iSttgFffitf 



[0 5] 




i«nt i oft awwi loomi 



SUB 



(9) 



**ffl¥14-203585 




This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBITS) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 
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BLURED OR ILLEGIBLE TEXT OR DRAWING 



IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ADED TEXT OR DRAWING 



LACK BORDERS 



